Abstract In their response to HIV, many countries have adopted and enacted policies to reduce transmission and increase HIV-related service use. Theoretically, policylevel interventions for HIV prevention have the potential to improve health behavior outcomes. These policy interventions vary in their scale, from relatively minor changes in clinical policy to major national legal initiatives. Assessing the effectiveness of HIV policy interventions is a challenging undertaking. While many policies exist and guide HIV programmes, relatively few have specifically been evaluated for their effects on reducing HIV risk taking or increasing HIV health-seeking behaviors. Thus, questions on the effectiveness of policy interventions to prevent HIV and change HIV-related risk behaviors remain largely unanswered. To address this current gap in the literature, we systematically reviewed the existing evidence on the effect of HIV policy interventions on changing HIV-related behaviors in low-and middle-income countries.
Introduction
A vast majority of the estimated 37 million people living with HIV reside in low-and middle-income countries [1] . Worldwide, many countries have adopted and enacted policies to reduce HIV transmission and increase HIV-related service use such as routine HIV testing for pregnant women [2, 3] , screening for HIV infection in tuberculosis (TB) clinics [4] or mandatory condom use in brothels [5, 6] . These policies often stem from recommendations from agencies such as the World Health Organization or they may be independent initiatives of a country to deal with its HIV crisis.
Theoretically, policy-level interventions for HIV prevention have the potential to improve health behavior outcomes. Policies may alter the physical and social environment or attempt to change social norms in ways that help make healthy behavior choices (e.g., condom use) the default choice [7, 8] . As such, they are believed to facilitate behavior change by reducing the role of individual decision making or by making the healthy or reduced risk behavior the socially accepted or easier choice. However, policy interventions vary in their scale, from relatively minor changes in clinical policy to major national legal initiatives. The former may have limited but positive impact, while the latter can have sweeping but sometimes unforeseen effects. Understanding the potential benefits and recognizing the potential for harm if policies are not well planned or implemented, are important for countries contemplating HIV policy interventions.
Assessing the effectiveness of HIV policy interventions is a challenging undertaking. Not all health policies include an intervention and even those that do differ in their intent and intensity. For example, a distinction must be made between policies that ''nudge'' people [9, 10] into choices or actions that reduce their risk of HIV infection (e.g., 100% condom policies) and policies that are principally proscriptive (e.g., prohibitions on needle syringe programmes). Second, evaluating the effect of policy interventions can conflate the effect of the policy with the effect of a behavioral intervention called for in the policy. Finally, while many policies exist and guide HIV programmes, relatively few have specifically been evaluated for their effects on reducing HIV risk taking or increasing HIV health-seeking behaviors.
Despite these challenges, evaluations of HIV policy interventions have been completed. In some cases, policy interventions have been compared across countries [11] . Other evaluations have analyzed the evolution of HIV policies within a country over time, such as evaluation studies of the shift from HIV prevention polices to HIV treatment policies within a country [12] [13] [14] [15] [16] . However, to date, no systematic review synthesizing the effect of HIV policy interventions on HIV-related behaviors (e.g., condom use, injection drug use, number of sex partners, treatment and health seeking behaviors) in low-and middle-income countries has been conducted. Thus, questions on the effectiveness of policy interventions to prevent HIV and change HIV-related risk behaviors remain largely unanswered.
To address this current gap in the literature, we systematically reviewed the existing evidence on the effect of HIV policy interventions on changing HIV-related behaviors in low-and middle-income countries.
Methods Objectives
This review is a part of a series of systematic reviews and meta-analyses being conducted by the Evidence Project, which focuses its attention on evidence of effectiveness of HIV prevention in low-and middle-income countries where continued HIV transmission and the need to direct scarce prevention resources are ongoing challenges. This project includes researchers from the Medical University of South Carolina and the Johns Hopkins Bloomberg School of Public Health. The Evidence Project has systematically reviewed multiple HIV interventions in low-and middleincome countries, including the impact of treatment on risk behavior [17] , mass media [18] , voluntary HIV counseling and testing [19, 20] , psychosocial support for people living with HIV [21] , peer education [22] , condom social marketing [23] , positive prevention [24] , interventions to promote serostatus disclosure [25] , provider-initiated testing and counseling [26] , family planning for women living with HIV [27] , school-based sex education [28] and behavioral counseling [29] . All reviews conducted by the Evidence Project follow guidance issued by the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) Statement [30] .
Definition of Policy
For the purpose of this review, an HIV policy intervention was defined as an intervention in which a policy or law enacted by a local or national government or workplace was implemented with the goal of influencing HIV-related behavior change. We defined a policy as a set of standard operating procedures that were consistently applied and written or codified in some manner. To be included as a primary study, the policy had to be intentionally related to HIV. For example, policies directly related to HIV can either strive to remove barriers to safer behaviors (e.g., decriminalizing condom possession), or create barriers to unsafe behavior or ''nudges'' to safer behaviors (e.g., a 100% condom intervention). If a policy was related to HIV unintentionally (e.g., a war on drugs that unintentionally affected HIV prevention-related behaviors), it was coded as a background article.
Inclusion Criteria
To be included in this review, an article had to: (i) address interventions which were focused on HIV prevention, or include HIV-related outcomes; (ii) focus on interventions which included a policy or law enacted; (iii) present specific outcomes of interest (behavioral, psychological, social or biological outcomes related to HIV); (iv) take place in a developing country setting as defined by the World Bank's low-income, lower-middle income, and upper-middle income categories [31] ; (v) use a study design that presented post intervention data; (vi) present a multi-arm, or pre-post-assessment of relevant outcomes; (vii) be published in a peer-reviewed journal between January 1990 and the search date of January 2013.
If it was unclear from the article whether a policy or law was actually enacted, the authors were contacted for clarification. If the authors did not respond, the study was excluded. Additionally, if the article discussed a large set of policies and programs (for example, the U.S. President's Emergency Plan for AIDS Relief [PEPFAR]), it was excluded because any change in behavior could not be attributed to a specific policy or law alone.
Studies that presented only process outcomes, such as reporting the amount of commodities sold/distributed (e.g., number of condoms sold in a condom social marketing campaign), were also excluded from the review.
Search Strategy
To identify eligible articles for this review, the following search terms were entered into five electronic databases (PubMed, CINAHL, PsycINFO, Sociological Abstracts, and EMBASE): policy OR law OR legislation OR ''100% condom'' OR decriminalize OR guidelines OR outlaw OR (registration AND ''sex worker'') OR sanction OR tax OR (unions and agreement) OR (associations and agreement) AND (HIV OR AIDS) AND (evaluation OR cohort OR ''prospective cohort'' OR ''retrospective cohort'' OR ''case control'' OR ''before after'' OR ''time series'' OR control OR effectiveness OR comparison OR study OR intervention OR RCT OR ''non randomized trial'' OR ''cross-sectional'' OR ''randomized controlled trial'' OR ''randomized clinical trial'' OR ''controlled clinical trial''). We also used place-specific terms (e.g., ''US'', ''UK'') to restrict the search to low and middle-income countries. In addition, we conducted a secondary search of reference lists of included articles as well as a hand search of four key journals: AIDS, AIDS and Behavior, AIDS Care and AIDS Education and Prevention. The secondary and hand searches were iterative processes and continued until no new studies were identified.
After removing duplicates, the initial search results were screened by a single research assistant to remove articles clearly not meeting the eligibility criteria. Next, two research assistants completed a second round of screening independently, and discrepancies were resolved through consensus. Final decisions on inclusion of articles were made after full-text review by at least two research assistants.
Data Extraction
Two trained research assistants reviewed each article identified as eligible for this systematic review using a standardized data extraction form. The following data were extracted from each article: location, setting and target group, years (period of study); description of intervention; study design; sample size; age range and gender of participants; random or non-random allocation of participants; length of follow-up; outcome measures; comparison groups; type of policy; level of policy; geographic location covered by the policy; implementers of policy; funding source; effect sizes; confidence intervals; significance levels; and limitations identified by authors and Evidence Project research assistants. The research assistants also conducted a quality assessment of each primary article. Criteria of the rigor assessment were as follows: having a cohort, control or comparison group, pre-/post-test intervention data, random assignment of participants to the intervention, random selection of participants for assessment, follow-up rate of 80% or more, comparison groups equivalent on socio-demographics, comparison groups equivalent at baseline on outcome measures.
Data Analysis
We categorized articles by the policy intervention's target population [i.e., pregnant women attending antenatal clinics (ANC), people who inject drugs (PWID), sex workers, primary school students, and patients with TB attending health care clinics]. Articles were further categorized based on the type of policy (i.e., mandatory enforcements, harm reduction, bans, and registration and routine service) implemented among the specific target population. We did not conduct meta-analysis due to variation in study designs, measured outcomes, target populations, and types of policies.
Results

Search Results
The initial electronic database search identified 11,772 records. We found an additional 140 records through other sources. Once we removed duplicate records (N = 1449), the remaining 10,463 records were screened for eligibility (Fig. 1) . From this initial screening, 10,297 records were deemed unrelated and removed. The full-text of the remaining 166 records were retrieved and reviewed in duplicate. Of these 166 records, 80 records were removed because they did not meet study design criteria, two were removed because they were related to studies already identified as primary records to be included in the review, and 66 were included solely as background articles. The remaining 18 articles were deemed eligible and included in this review. Of these, some articles referred to the same policy intervention in the same setting. As a result, this review focused on 15 HIV prevention policy interventions.
Description of Included Studies
Descriptions of the studies covered in this review are found in Table 1 . Four studies, one each in Uganda [2] , Zimbabwe [3] , Botswana [32] and South Africa [33] , focused on women ANC in sub-Saharan Africa. The policies evaluated were primarily Provider Initiated Testing and Counseling (PITC) and expanded HIV treatment regimens with lifelong treatment for infected mothers (Option B?) [34] . Two studies focused on persons who inject drugs, evaluating needle syringe programs in Brazil [35] and in Iran [36] . Nine studies, reporting on seven polices, focused on sex workers. These policies were implemented in Thailand [5, 37, 38] , the Philippines [39, 40] , China [41] , Bangladesh [42] , Mexico [43, 44] and the Dominican Republic [6] . The policies evaluated centered on four key themes: outright closure of sex work establishments, registration of sex workers, mandatory clinic visits with health inspections for sex workers, and mandatory condom use in sex work establishments. Two other studies evaluated the inclusion of AIDS education in the weekly curriculum for primary school students in Kenya [45] and modified TB guidelines for use in HIV clinical service to address HIV/ TB co-infection in Zambia [4] .
Study Design and Quality Assessment
Results of the quality assessment evaluation are presented in Table 2 . Most studies included in this review used serial cross-sectional or similar pre/post designs. Seven studies included a comparison group and four included random selection of participants for assessment [6, 37, 43, 46] . Four studies followed a cohort of participants over time [2, 37, 38, 43] . Reflecting the obvious challenges and limitations of evaluating these complex policy interventions, most included studies would be considered as weak in terms of their rigor and ability to infer causal relationships between the policies implemented and the behavior changes observed.
Policies Addressing Pregnant Women Attending ANC
Four studies evaluated policies focused on pregnant women attending ANCs [2, 3, 32, 33] . In Uganda, PITC was introduced to Uganda's Prevention of Mother-to-Child Transmission (PMTCT) program and new guidelines on the use of antiretroviral (ARV) prophylaxis for PMTCT were issued [2] . Ugandan service providers received a five day training on HIV testing using rapid HIV test kits. They then provided group pre-test group counseling and offered one-to-one post-test counseling to the women attending ANC clinics. In Zimbabwe, PITC was introduced in all ANCs with right of refusal [3] . Clinic counselors held 15-min pre-test group education and discussion sessions 
Study intervention PITC was introduced to Mbale Regional
Referral Hospital in Mbale district. Service providers received a 5-day training on HIV tests using rapid HIV testing kits. Service providers gave pre-test group counseling to large groups of ANC attendees, and offered one-to-one post-test counseling to the women Assessments took place before implementation of the RCT policy (N = 29,914) and after the implementation of the RCT policy (N = 24,984). Participants were non-randomly selected 
Study intervention
The intervention included 4 other components:
(1) Solidarity and collective commitment-quarterly workshops, monthly follow-up meetings and educational materials. 
Policy intervention
Policy required sex establishments to obtain licenses, and ''hospitality girls'' working in licensed establishments were required to register with the local authority.
Registered ''hospitality girls'' were issued work permits that had to be renewed on a weekly basis by visiting the local Social Hygiene Clinic and getting tested for STDs. Tests for HIV and syphillis were given semiannually Multi-arm cross-sectional study design 
Study intervention
The brothel managers ('mamasans') viewed a presentation of AIDS, which provided basic information on HIV infection and prevention, and were introduced the content of the 100% condom use program, and its expected impact on HIV/ AIDS. The mamasans were all given a token supply of condoms and were followed-up once per month for condom resupply and reinforcement in pursuing the condom-only policy. 
Study intervention NGOs implemented the NSPs through drop-in centers and outreach activities
Assessments took place at one time point (N = 419). Participants were non-randomly selected, but locations units were randomly selected with pregnant women; community mobilization activities were implemented to improve public awareness of the PITC policy. In Botswana, PITC was also introduced in ANC clinics, and trained health workers provided group education to all women waiting for their ANC visit [32] . A South African policy revised the clinical guidelines on PMTCT which included initiation of dual zidovudine/ nevirapine prophylaxis from 14 weeks' gestation or lifelong antiretroviral treatment (ART) for HIV-positive pregnant women with WHO stage III or IV HIV disease and/or CD4 cell counts below 350 cells/ll (Option B?) [33] . During the implementation of South Africa's policy, a nurse quality mentor program provided support to antenatal clinic nurses. In Uganda and South Africa, a policy was enacted requiring routine HIV testing for all ANC attendees. This policy was associated with significant increases in the number and percentage of women booked for antenatal care visits, counseled for HIV, tested for HIV, identified as HIV-positive, and using antiretroviral therapy for PMTCT [2, 33] .In Uganda, statistically significant increases were found in the number of HIV-positive women delivering in hospitals and in the number of male partners counseled and tested for HIV. A smaller increase in the number of infants given ART for PMTCT was also found [2] . In South Africa, statistically significant decreases in early infant HIV DNA polymerase chain reaction test positivity (at birth and 18-month follow-up) were found following the policy change [33] .
The policy interventions in Zimbabwe and Botswana entailed health workers promoting routine HIV testing through group education to ANC attendees [3, 32] . The number and percent of pregnant women tested for HIV and receiving post-test counseling increased significantly in both countries. Zimbabwe's policy intervention also resulted in statistically significant increases in: the number of pregnant women identified as HIV-positive; the number of deliveries by HIV-positive women in antenatal clinics; the number of mother/infant pairs receiving antiretroviral prophylaxis; and in the number of mother/infant pairs attending their 6 week post birth follow up visit at birth clinics. However, the policy had no effect on the number of male partners testing and receiving HIV results [3] . Following Botswana's policy implementation, the percentage of all HIV-positive pregnant women receiving appropriate PMTCT interventions increased from 27 to 80% [32] .
People Who Inject Drugs
Two studies evaluated policy interventions targeting PWID with needle syringe programs (NSP), which provide access to clean injection equipment, and other harm reduction services [35, 36] . In Iran, the policy intervention entailed Creek et al. [32] the implementation of NSP in drop-in centers and outreach activities enacted at the city level [36] . In Brazil, the policy intervention established an NSP through a health facility that provided health assistance and referrals for prevention services. This policy was enacted at the city level but was subsequently expanded nation-wide [35] . Both policies established an NSP where PWID could access clean needles, were implemented by health and outreach workers, and were supported by the Ministry of Health of each country. Both policies were associated with significant decreases in syringe sharing among PWID. In Brazil, other HIV risk behaviors such as unprotected sex decreased as well among PWID accessing NSPs, and syringe cleaning increased over time [35] . These changes took place despite reports of police harassment of PWID and interference with outreach efforts. In Iran, PWID in areas with an NSP reported significantly higher rates of obtaining needles regularly than other injectors in areas without NSPs [36] .
Sex Workers
Nine studies evaluated policy interventions for sex workers [5, 6, 37, [39] [40] [41] [42] [43] [44] . One additional study presented data on male military conscripts as an evaluation of sex work policies [38] . The types of policies implemented ranged from licensing and registration of sex workers to an outright ban on sex work. Two countries, Thailand and Dominican Republic, implemented 100% condom programs [5, 6] . Though these are characterized by their focus on mandatory condom use, these examples also included mass communication campaigns using television and radio to promote public awareness of high risk sexual practices; provision of an uninterrupted supply of free condoms to commercial sex establishments and to female sex workers; periodic examinations for sexually transmitted infections (STIs); and identification of those commercial sex establishments frequented by men who subsequently sought treatment for STIs, as an unobtrusive measure of noncompliance with the 100% condom policy. Sanctions on non-cooperating brothel owners and managers were also used in some cases.
Four studies examined policies that entailed mandatory enforcement of 100% condom policies among sex workers and clients of sex workers in commercial sex establishments (e.g., brothels, entertainment establishments) [5, 37, 38, 40, 41, 44] . All four studies found that the interventions resulted in significantly higher rates of condom use reported by sex workers after the policy's implementation. Two studies also found significant decreases in STIs among sex workers [5, 6, 37] ; one study found significant decreases in STI outcomes among male clients of female sex workers [38] . In the Dominican Republic, the 100% condom policy resulted in significantly higher rates of condom use (with both regular paying and nonpaying partners) and rejection of unsafe sex [6] . In China, knowledge of STIs and HIV, HIV transmission, AIDS, and STI prevention among sex workers in entertainment establishments increased significantly after the implementation of the 100% condom use policy [41] . An evaluation of the 100% condom campaign in Thailand found significantly reduced behavioral risks (i.e., fewer brothel visits and less inconsistent condom use with female sex workers) and reduced incidence of HIV and STIs among male military conscripts [5, 37, 38] .
Two studies reviewed the effect of policies involving registration and routine services for sex workers [39, 43, 44] . In both cases, registration was required for sex workers to acquire government licensing to practice sex work. Continued licensing was contingent upon routine HIV and STI testing at an authorized health clinic. Evaluation of both policies indicated that registered SWs engaged in significantly less unprotected sex than unregistered sex workers. In Mexico, registration among sex workers was associated with higher rates of HIV testing, but not with lower odds of testing positive for any STI or HIV (after adjusting for confounders associated with registration). Registered sex workers engaged in significantly less injection drug use than unregistered sex workers [43, 44] .
Combining policy interventions with behavioral interventions was also found to be effective. One study reported that the effectiveness of behavioral intervention for sex workers in the Philippines was enhanced by the existence of a policy [40] . Sex workers who had received behavioral interventions promoting condom use employed in legal entertainment establishments with 100% condom use policy were significantly more likely to report always using condoms compared with establishments in which a 100% condom use policy did not exist.
In Bangladesh, a national effort was made to close all brothels and ''rehabilitate'' sex workers in six shelter homes [42] . A comparison of surveillance data before and after the national ban revealed a significant increase in the percentage of sex workers with new clients, with 20 or more clients, and with group clients (men who pool their money to hire a sex worker); significant increases in the percentage of sex workers who reported being forced to provide sex services to men in positions of authority, both police and low level political operatives; significant increases in the percentage of sex workers reporting anal intercourse in the last week; and significant decreases in the percentage of sex workers using condoms for any anal/vaginal sex with personal partners in the last week. The ban was opposed by a wide range of actors and rights activists, and eventually repealed.
Primary School Students
One study from Kenya evaluated a national policy that required the teaching of one AIDS lesson a week to upper primary school students in all grades [45] . Questions on HIV and AIDS were also added to national primary school examinations. The policy encouraged behaviors to reduce HIV infection and included activities to build self-efficacy for abstinence. It was implemented nation-wide and was enforced by government officials and schools.
The evaluation of this education policy measured three outcomes: HIV knowledge, normative support for condoms, and self-efficacy for abstinence. At 18 months, mean HIV knowledge scores and the percentage of students (boys and girls) scoring more than 50% on the HIV knowledge test had decreased from the baseline assessment; at 30 months, however, this result was significantly reversed. Evidence of increased normative support for condom use was found at the 30-month follow-up assessment; no increase in normative support was found in prior assessments. Self-efficacy for abstinence, on the other hand, increased significantly among both boys and girls at both the 18-and 30-month follow-ups.
Among students who reported sexual experience, the likelihood of engaging in sex in the last three months decreased at 18 months for both boys and girls. For girls, the likelihood of sexual debut decreased significantly from baseline to 18 months and the likelihood of condom use at last sex increased from 18 months to 30 months. Resistance to condom instruction from teachers was reported as a significant barrier to the policy's implementation.
Patients with Tuberculosis Attending Health Care Clinics
One study evaluated routine PITC for patients with TB attending health care clinics [4] . This policy was implemented and enforced by trained health workers on a national level and encouraged enrollment in HIV care and treatment services. After the policy's implementation, 69% of TB patients tested for HIV were identified as HIVpositive. Of these, 88% were eligible for immediate ART initiation. As a result, the proportion of TB patients accessing HIV care and treatment increased significantly.
Discussion
This systematic review identified strong evidence that HIV prevention policies implemented among multiple populations in many low-and middle-income country settings can effectively change HIV-related behaviors. However, despite the attention that policy interventions have received since the HIV epidemic began, we identified only a limited set of studies that implemented policies and evaluated the outcome. Therefore, the first key finding of this review is that more evaluation of policy interventions, carried out with more rigor, are needed. Though many of these policy interventions were primarily local or national efforts, some clearly relied on international donor support. Donors and development agencies need to be more insistent on the inclusion of rigorous evaluations capable of detecting the effects of these efforts.
All fifteen polices included in this review demonstrated at least some statistically significant changes in HIV-related outcomes, though some were negative and clearly not anticipated [42] . Others, like a fourfold increase in condom use among sex workers with new clients [6] or in pregnant women accepting HIV testing in prenatal care [2] , clearly suggest the potential of interventions promulgated through policies. Because most policies were implemented on a national level, the effects were potentially more broadly distributed than may be the case with individually focused interventions or with interventions that are implemented on a regional or local basis. For example, before the 100% condom use program in Thailand became a national policy, some men tried to find sex work establishments where condom use was not enforced, which led to poor HIVrelated outcomes as well as poor business outcomes for sex work establishments that were voluntarily enforcing the 100% condom use policy [5, 37] .
We identified no studies meeting our eligibility criteria that examined HIV policy interventions among populations such as men who have sex with men, adult females not employed in sex work, or sero-discordant couples, and only a limited number of studies with other important populations, such as patients with TB, primary school students, and PWID. Policy interventions implemented subsequently with these populations should be rigorously evaluated to add to the existing evidence available.
The failure of well-intentioned policy initiatives to improve the problem they were meant to address or even to cause the opposite reaction, sometimes called the ''cobra effect'' [47] has attracted attention in behavioral economics and has been documented in the historical literature [48] . This effect can explain some of the unanticipated outcomes that were seen with the larger policy changes reviewed. One possible lesson from this review may be that small incremental policy changes are more productive and less susceptible to unforeseen consequences than larger policy changes. Another lesson may be that, in general, policies that ''nudge'' people toward desirable reduced risk options or behaviors [9] may be preferable to policies that attempt to prohibit or block behaviors. Encouraging healthy options, such as changes in clinical policies from ''opt in'' to ''opt out'' HIV testing, led to increased acceptance of healthy options and opportunities for HIV prevention. Efforts to block riskier behavioral options, like the 100% condom policy in Thailand, were sometimes effective in the short term but with diminishing effects over time, as the nature of sex work adapted to the new restrictions [46] . The adverse outcome was even greater in Bangladesh where a misguided policy effort drove sex work underground and out of the reach of public health [42] and suggests a further lesson: the reach possible with large-scale policy interventions is a marked advantage when the policy is well considered. When it is poorly considered, however, the unintended consequences can be broad, and counterproductive, as well.
Decision-makers should ensure that all policy interventions affirmatively protect human rights, especially for marginalized populations that often lack the power to protect themselves. Some policies included in this review resulted in serious human rights violations [e.g. 42] . Two other policy interventions required sex workers to be tested for HIV and STIs in order to retain their right to work. Depending on how they are implemented, such policies may violate human rights and, if they encourage sex workers to operate outside the law they may have limited or even negative public health benefit. Additionally, these policies, designed to maintain or improve public health, are often enforced by the legal system that is tasked with maintaining public order, resulting in conflict. For example, although the Ministry of Justice's Federal Council on Psychoactive Drugs approved NSPs in Brazil, police brutality of NSP outreach workers and PWID obtaining legal harm reduction services created significant barriers to the policy intervention's implementation [36] . Balancing public health goals with law enforcement interests may be one challenge to using policy to achieve public health goals while respecting the need for public order.
Though the reach can be broad, policy implemented on a national level may fit poorly into a local social context. For example, the mandatory registration of sex workers in Mexico required registrants to pay $360 for an annual registration card and mandated they receive monthly testing for HIV and quarterly STI screening to work legally [43, 44] . This was a significant financial burden on poorer women and especially street-based and drug-using sex workers at greatest risk of HIV and STIs and may have resulted in less prevention effectiveness among them.
It is important to acknowledge that most of the policy interventions included in this review were supplemented with behavioral interventions, education interventions, and/ or community mobilization activities. In fact, the purpose of many of these policy interventions was to lower barriers to access these other interventions. Many of these were multi-component interventions of proven effectiveness in preventing HIV. As a consequence, some may argue that it was the effect of these other interventions that was seen in these policy evaluations. However, these interventions were still effective overall in facilitating the uptake and use of the behavioral interventions that were part of the policy effort. In fact, the evidence suggests that combining behavioral interventions with policy interventions can be more effective than a behavioral intervention alone, as the experience from the Philippines has shown [40] . This finding lends some support to the position that policy interventions may be more effective than individual level interventions, or at least be an important complement.
While this systematic review was carefully conducted, it is not without limitations. Reported outcomes should be interpreted with caution as most studies included in this review relied on self-reported outcomes, which are vulnerable to bias, and on short assessment periods that may fail to capture longer-term effects. Furthermore, most studies included in this review used research designs that are incapable of clearly and unequivocally establishing cause of HIV-related behavior outcomes. Future studies evaluating HIV policy prevention interventions in low-and middle-income countries should consider study designs that enable monitoring of HIV-related behaviors before, during, and after the policy's intervention with a comparison group and for longer periods of time. Close attention should be paid to historical and contextual events to better assess the effect of the policy on HIV-related behavioral outcomes.
Despite the limitations highlighted above, however, this systematic review suggests that some types of HIV prevention policy interventions in low-and middle-income countries can be an effective strategy to change HIV-related behaviors. In an environment of decreasing resources for HIV programmes overall, well-designed policy interventions, developed and assessed at a local level before national level implementation, can be an attractive strategy for increasing the effectiveness of HIV programme efforts for prevention, treatment and care.
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